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Received 12 September 2012; accepted 16 January 2013Keywords: Consolidation; Primary compression; Secondary compression; Soft claysThe authors attempt to revive the isotache concept using
the Ca/Cc law of compressibility. However, a fundamental
limitation of the authors’ approach leads them to reach
incorrect and misleading conclusions about the magnitude
and behavior of Ca/Cc. The objective of this discussion is
to clarify that the authors’ parameter D log pc/D log _evp is
not necessarily equal to Ca/Cc (where Ca¼De/D log t,
Cc¼De/D log s0v in recompression and compression range,
e¼void ratio, t¼elapsed time, and s0v¼effective vertical
stress), which has been deﬁned and determined by Mesri
and co-workers (Mesri et al., 1994, 1997a, 1997b; Mesri
and Godlewski, 1977; Mesri, 1986, 1987, 2001, 2004; Mesri
and Castro, 1987; Mesri and Feng, 1992, 1991; Mesri and
Ajlouni, 2007; Mesri and Vardhanabhuti, 2009).
Starting in 1979, Mesri and co-workers have published
empirical equations relating preconsolidation pressure s
0
p to
vertical strain rate _e (Mesri and Choi, 1979, 1984; Mesri,
1987; Mesri and Feng, 1992; Mesri and Shahien, 1994; Mesri
et al., 1994). The primary intention for these equations has13 The Japanese Geotechnical Society. Production and hostin
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nder responsibility of The Japanese Geotechnical Society.been to interpolate and extrapolate preconsolidation pressure
data from CRS oedometer tests. For example, Terzaghi et al.
(1996) proposes the following equation for estimating EOP
s
0
p corresponding to the EOP vertical strain rate _ep from the
preconsolidation pressure determined from a CRS oedometer
test subjected to the imposed vertical strain rate _eI :
EOPs
0
p ¼ ½s
0
p_ep ¼ ½s
0
p_eI
_ep
_eI
 Ca=Cc
ð1Þ
The empirical Eq. (1) is based on simplifying assump-
tions; for example, ignoring thixotropic hardening which
may be signiﬁcant for geologic times and small strain rates
(Mesri, 1993). For example, Mesri (1987) and Mesri and
Choi (1984) developed a somewhat more general relation-
ship between s
0
p and _e, and then they obtained Eq. (1) by
assuming (Cr)jþ1/(Cr)j¼1.0, where Cr is the recompression
index from s
0
vo to s
0
p. In summary, expressions such as
Eq. (1) relating s
0
p to _e are empirical and approximate, and
they were not intended for examining the magnitude and
behavior of Ca/Cc using the measurements of preconsoli-
dation pressure.
Based on assumptions similar to those in Eq. 1, the
authors compute D log pc/D log _evp, assume it to be equal
to the fundamental soil property Ca/Cc, and then proceed
to arrive at incorrect and misleading conclusions on Ca/Cc.
Also note that all data reported by Mesri and co-workers
have been in terms of total vertical strain and not in terms
of the rather arbitrarily deﬁned so-called ‘‘visco-plasticg by Elsevier B.V. All rights reserved.
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quality IL oedometer tests on a wide range of soft clay
and silt deposits as well as other soils, Mesri and co-
workers have determined Ca/Cc for each soil to be
independent of void ratio, effective vertical stress, elapsed
time, and strain rate.
The authors’ claim that their interpretation of secondary
compression is applicable to ‘‘world wide clays’’ only
illustrates that even an approximation of the Ca/Cc law
of compressibility successfully explains the behavior of a
wide range of clays. This is not, however, surprising
because Mesri and co-workers have illustrated the applic-
ability of the Ca/Cc law of compressibility to granular soils
including rock ﬁll, shales and mudstones, inorganic clays
and silts, organic clays and silts, and amorphous and
ﬁbrous peats.
The authors apparently have overlooked the fact that
the Ca/Cc law of compressibility already does ‘‘calculate
secondary consolidation settlement of large-scale struc-
tures’’. The only information required for each soil layer
are Ca/Cc, EOP e versus log s
0
v relation either from IL or
CRS oedometer test (also required for computing primary
settlement), and duration of primary consolidation, tp,
from a reliable consolidation analysis for the soil proﬁle
(for an example reference is made to Fig. 25.16 in Terzaghi
et al., 1996). There are many other details of this paper
that deserve discussion; some (for lack of space) are as
follows.
According to Table 1, for the Ma 13 sample, s
0
vo¼88 kPa
and s
0
p/s
0
vo¼1.4. If in fact ‘‘target pressures in the range of
1.5–3.5 times s
0
p were speciﬁed for each sample’’ these
correspond to pressure increment ratios of 1.1–3.9 (Table 2
suggests a pressure increment ratio of as high as 4.7 and
Table 4 a pressure increment ratio of as high as 7.0). Would
the authors comment on such high pressure increments
applied to a very soft clay specimen? Such large pressure
increments could lead to serious extrusion problems, and
inﬂuence oedometer specimen behavior especially at large
elapsed times and very slow compression rates.
A remolded specimen of ‘‘Ma 13, a very soft clay’’
showing ‘‘a bi-linear relationship, which yields at p
0
c’’ also
requires further explanation by the authors. Even though
according to Table 1, the liquidity index was 0.70 for the
Ma 13 sample, the EOP e versus log s
0
v relation of
remolded soft clays do not display a preconsolidation
pressure.
The authors’ deﬁnition of EOP strain in Fig. 4, espe-
cially for Ma 9 specimen in Fig. 4b (also in Fig. 12j) is
completely in contrast to those suggested by currently
accepted methods in geotechnical engineering. In fact, the
authors’ EOP point in Fig. 4b is near the inﬂection point
corresponding to an average degree of consolidation of
70% (Robinson, 1997, Mesri et al., 1999). Would the
authors care to justify this serious discrepancy?
A serious ﬂaw in the authors’ interpretation of con-
solidation test data is suggested by the comparison of
Figs. 3 and 5. Whereas Fig. 3, in the compression rangebeyond s
0
v/s
0
p of about 2, shows a decrease in compression
index with consolidation pressure, for the interpretation of
data in Fig. 5 the authors assume compression index
constant and independent of consolidation pressure. The
authors state that ‘‘The shape of the curves in the
secondary consolidation stage is concave, indicating that
slope Devp/D log t y gradually decreases with the loga-
rithm of time’’, which according to the Ca/Cc law of
compressibility is consistent with the decrease in Devp/
D log p0 with the increase in p0 in Fig. 3. This misinterpre-
tation alone could explain the authors’ incorrect and
misleading claims on the behavior of Ca/Cc with
strain rate.
It is interesting that the authors’ reference strain rate of
107 s1 is close to the typical value of EOP strain rate, _ep,
for soft clays determined by Mesri and Feng (1986, 1992)
and suggested by Mesri and co-workers for soft clay and
silt deposits in general (Mesri et al. 1994, Terzaghi et al.
1996). Needless to repeat here that most soils, oedometer
specimens, and testing procedures, are not aware that there
are 24 h in a day.
In summary, the data and conclusions reported in this
paper should be viewed with great caution.References
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